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In this paper, a unique post-earthquake survey designed to provide a rapid assessment of food insecurity in Haiti is used in order to see how adequately emergency assistance programs have been allocated. When modelling the impact of various covariates upon assistance allocation, the location of households emerges as the main criterion. This helps to explain why, five months after the quake, government and agencies still seemed unable to provide an efficient allocation of emergency assistance. What is more, those who benefited less from assistance appeared to be on the one hand families headed by women and on the other hand households This paper is a product of the Social Protection Sector, Latin America and the Caribbean Region. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at damien.echevin@usherbrooke.ca. with disabled members: this obviously runs counter to an "optimal" targeting that would make the most vulnerable ones eligible for assistance in priority. Furthermore, the fact that associations may favour assistance allocation is an interesting result that should be considered further. It is also found that asset losses had no significant impact on the food consumption score, whereas household preearthquake wealth did. This result demonstrates that the impact of the shock has been buffered when households had previously enforced coping strategies, regardless of the effects of emergency assistance programs.
Introduction
This post-earthquake assessment of emergency assistance programs follows up on a previous assessment of the impact of assistance operations on food security 2 that used the first Rapid Emergency Food Security Assessment (EFSA I) survey which was conducted in midFebruary 2010 by the CNSA in collaboration with its main partners (ACF, FEWS-Net, Oxfam GB, FAO, UNICEF and WFP).
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Three weeks after the earthquake, a random 933-household survey was conducted on the population in the disaster areas. The questionnaire examined food insecurity and livelihoods. 4 Food and non food emergency assistance was thus assessed in the wake of the earthquake.
Based on this unique survey, a first assessment examined how assistance programs were allocated in Haiti, looking at the households' specific characteristics. The survey evaluated that between 30% and 50% of the houses were destroyed and that 31% of the households were experiencing limited or severe food insecurity (22% and 9% respectively), that is a nearly double the food insecurity prevalence observed before the earthquake. 5, 6 At that early point, we also conducted an analysis of assistance allocation after the earthquake. Despite the fact that food assistance was not specifically targeted yet at the time of the survey, our results show that individuals staying in camps had a significantly greater probability of accessing assistance, especially food assistance. This entails that food assistance was likely to reach food insecure people, as the poorest households were either forced or had little choice but to move to these camps. 7 What is more, it appears that household food insecurity after the earthquake was more connected to pre-earthquake household wealth than to asset losses experienced by households after the quake. 8 Hence, it appears that households were able to partly buffer the impact of the shock. Nevertheless, it was not possible with our setting to isolate the impact of food assistance 2 Cf. Echevin (2010) . 3 Cf. CNSA (2010a) . 4 More precisely, the questionnaire collected information on mortality, displacements and housing damages, income sources and durable goods before and after the earthquake as well as food consumption and other expenses, agricultural activities, survival strategies and the nutritional status of children. 5 Cf. CNSA (2010b) . 6 Based on a random survey in Port-au-Prince, Kolbe et al. (2010) have shown that 18.6% of all households were experiencing severe food insecurity six weeks after the earthquake. They also estimated that 24.4% of the respondents' homes had been completely destroyed by the quake. 7 People were de facto poorer and more food insecure in camps according to February 2010 survey. 8 Household wealth is proxied by an asset index, obtained from a multiple component analysis using housing characteristics and household durable goods.
November 28, 2010, are, among others, some major factors likely to further deteriorate living conditions in Haiti.
Hence, in the absence of insurance protection or of suitable coping strategies, households are bound to be very vulnerable to all types of shocks. As a consequence, assessing the targeting efficiency of assistance efforts appears crucial. However, as pointed out by Morris and Wodon (2003) , the answer to the question of whether assistance programs are well allocated depends on what is meant by a good allocation. Indeed, in the wake of such disaster, it may still be difficult to target the poorest and the most vulnerable: first, operating conditions have made it particularly hard for the various humanitarian agencies and NGOs to reach them; also, huge populations have flocked out of disaster-stricken areas or lost their homes, and taken refuge either in the neighborhood or in makeshift camps and settlements. Fortunately, national authorities and international organisations help situating those spots where thousands of refugees live, which is instrumental in targeting the Poorest. Selecting the poor and food insecure households in those settlements provides the possibility to allocate emergency aid-at least in the short termalthough this way of targeting the Poor may not be the most efficient one. Notably, using household characteristics to target the poorest and most vulnerable people in Haiti should be considered.
In the context of a further stage in the operations, even though it seems possible for authorities to target aid so as to reach poorer households or households who have suffered major losses (note that the two groups need not be the same, since the extent of the losses tends to be positively correlated with wealth), the nature of emergency assistance often makes it difficult to allocate aid among beneficiaries along a differentiated pattern. More particularly, among those with access to emergency aid (which comprises medicine, clothes, food etc.), the most foodinsecure should be allocated food aid first.
The paper is organized as follows. The second section presents the context in Haiti after the earthquake. Section three introduces the methodological framework. Section four presents the data sources and some empirical results. Section five provides regression results. The last section discusses the results and concludes.
Context
On January 12th, 2010, a magnitude 7.0 earthquake struck Haiti. It was the most powerful in over 200 years, causing thousands of Haitians to be killed, injured, homeless or displaced and inflicting tremendous infrastructural damage to the water and electricity infrastructure, roads and ports systems in the capital, Port-au-Prince, and its surrounding areas.
What is more, although the hurricane season was not particularly destructive in 2010, Haiti was struck by a cholera epidemic in October. Until now, about 230,000 cases were reported, resulting in about 4,500 deaths. As of February 2011, about 3,000 patients per week were admitted for hospitalisation, as opposed to 10,000 at the November peak. USAID/OFDA believe that the disease will most likely be present in the country for the next years. Few months after the disaster, the human toll was extremely severe: 2.8 million people were affected by the earthquake, causing between 150,000 and 220,000 deaths depending on the estimate, and even more injuries. 11, 12 Over 97,000 houses were destroyed and over 188,000 were damaged. 661,000 people moved to non-affected regions. In the early weeks after the earthquake, a large number of camps were set up in order to accommodate the homeless population in the disaster-stricken areas (see Figure 1 ).
11 Source: United Nation Office for the Coordination of Humanitarian Affairs (OCHA). 12 Kolbe et al. (2010) estimated that 158,679 people in Port-au-Prince died during the quake or in the six-week period afterwards owing to injuries or illness.
From a high 1.5 million people living in 1,555 makeshift camps and settlements in July 2010, 810,000 were still staying in 1,150 of these sites in January 2011 (see Figure 2 ), these numbers still decreasing over the last months. These people continue to live under extremely precarious sanitary conditions, and, although those camps were the priority targets of emergency assistance efforts, it took time for that assistance to reach them in many cases. Indeed, while considerable quantities of assistance items started reaching Haiti by air, road and sea, bottlenecks as well as limited logistics capacity in the supply chain proved to be major challenges in the early weeks after the quake. Emergency assistance programs have rapidly been set up. In addition to food assistance programs, Cash/Food-for-Work (C/FfW) programs have provided immediate cash or food support to the unemployed after the disaster. Until November 2010, about 240,000 people were employed through C/FfW schemes, through 231 projects (OCHA, 2011) . The work consists in removing and disposing of debris and rubble, 13 and cleaning drainage to avoid floods. The
United Nation World Food Program (WFP) reached about 400,000 direct or indirect beneficiaries through C/FfW programs. 68% of the destroyed or damaged schools were cleared of debris.
While fully-functioning cluster structures are in place to coordinate the organizations involved in the assistance response, uncoordinated donations of all types continue to flood to the Dominican Republic and to Haiti (OCHA, 2010) , as is often the case in such large-scale disaster situations. In order for humanitarian aid to benefit affected populations in an optimized way, donations have to be well planned with national authorities and the humanitarian community 13 Note that, of the 10 to 11 million cubic meters of rubble, about 10 to 15% only were managed.
coordinating the assistance effort. In particular, it is to be noted that, although aid coverage has reached many targets, it is still necessary to reach the poorest and most vulnerable people.
Moreover, Haitians have been showing quite remarkable levels of resilience so far, which leads us to think that they will devise unforeseen coping strategies to address the challenges that lay ahead. Aid efforts should definitely take this factor into consideration, tap into and build on these capacities, in order to deliver more targeted, effective and sustainable humanitarian and recovery forms of aid.
Methodological Framework
Addressing the political economy of aid allocation often proves to be a major issue. Indeed, in the post-disaster context in Haiti-as in other countries-, it appears crucial to know whether assistance benefited more influential households. For instance, Francken et al. (2009) study the allocation of emergency assistance after cyclone Gafilo hit Madagascar in 2004, based on the USAID-funded survey conducted after the disaster. They find that, while assistance efforts also reached some untouched towns and villages, directly affected areas were more likely to receive aid. Also, they showed how donors' assistance efforts were greater in richer areas and how mass media coverage made it more likely to receive assistance. Finally, areas which had been supporting the current government in previous elections received more assistance, and this assistance was often allocated to easily accessible communities, even when they had not been hit by the cyclone.
In the case of Haiti, CNSA (2010a) reports that food aid might not have been allocated in an equal and unbiased way, particularly when local boards had been entrusted with it or had simply taken it over by themselves.
Indeed, strict rules such as those described by Morris and Wodon (2003) are not necessarily implemented or applied when allocating assistance. In their model, assistance is used by the policymaker (be it a government or an agency) to equalize the level of post-disaster assets (including emergency assistance) of the poorest households with the assets level of the second poorest household, and so on… The policymaker may, however, choose to operate along different allocation patterns. One option is to give more weight to the losses incurred due to the disaster than to the level of pre-disaster assets, in connection with the idea that each household's welfare situation is not only determined by its post-disaster assets level (satisfaction motive), but also by its post-disaster assets level as compared with its pre-disaster level (deprivation motive).
These allocation principles are, however, purely theoretical and it is difficult to know what prevails in actuality. For example, should groups get organized to capture and retain control of part of the assistance, then those principles can hardly be operational. However, if policymakers are able to identify the people's needs, keeping anonimity functional, then they will be better equipped to devise and then implement and operate pre-established aid-allocating rules and principles and thus target those who need it the most.
In order to assess the impact of aid upon food security and to determine aid allocation conditions after the disaster in Haiti, we present a simple empirical model.
(1) EA
where FCS it is the food consumption score of household i at time t, EA it is the emergency assistance variable which values 1 if the household gets assistance and 0 otherwise, A it-1 is a preearthquake assets index, whereas A it is a post-earthquake assets index, L it is a measure of assets losses, H it is a variable of housing damage and X it is a vector of household characteristics.
In this paper, the pre-/post-earthquake analysis of food security and emergency assistance allocation makes it possible to test different hypotheses concerning issues of assistance targeting efforts.
First, we consider the possibility that the targeting of assistance programs is based on the pre-disaster level of assets and asset losses, that is  < 0 and  > 0. Second, we can suppose and test whether, in absolute value, the weight placed on pre-disaster assets is greater than the weight placed on asset losses, that is || < . Indeed, while satisfaction depends on what a household possesses, deprivation depends on what a household does not have yet believes they could or should have, that is on the extent of their losses (Morris and Wodon, 2003) . Finally, we also want to test whether housing damage has an impact on assistance allocation, that is  > 0.
We then turn to the impact of the earthquake on the food consumption score. First, we want to test whether this score depends on the pre-disaster level of assets as well as on asset losses, that is ' > 0 and ' < 0. Second, we consider the possibility that in absolute value, asset losses have a lower impact on food consumption score than the pre-disaster level of assets ' > |'|. Indeed, in connection with the earthquake, households should have enforced coping strategies that enable them to buffer the impact of that shock. Finally, we also want to test whether assistance (in particular food assistance) has an impact on the food consumption score that is  > 0.
For identification purposes, the post-earthquake asset index is measured in February. This will avoid endogeneity bias in equation (1) due to the fact that assets losses might be lower for households who benefited from assistance programs. Furthermore, the housing damage due to the earthquake (variable H) might be a valid instrument for EA in equation (3). Indeed, this variable should not be related to FCS otherwise than through EA. In the sequel, we will thus test this assumption and further discuss the impact of EA on FCS.
Data and Empirical Findings (a) Data sources and methodology
A post-earthquake food security-oriented survey was conducted in June 2010 by the CNSA in collaboration with its main partners (ACF, FEWS-Net, Oxfam GB, FAO, UNICEF and WFP). The sampling used for the household survey is a probabilistic cluster method, using two stages: (i) enumeration sections (geographical areas) and camps and (ii) households. 2003 census data is used to select the enumeration sections, with a probability proportional to population size. Eight households are then selected randomly in each section. Camps are selected using the International Organization for Migration (IOM) data; the number of camps selected was proportional to the size of the communes. The sampling method yielded 1901 interviewed households, located in the disaster areas (camp and non-camp sites) as well as in some nondirectly affected areas. Geographic strata covered by the EFSA II survey are presented in Figure   3 (in Appendix).
To randomly select households, different methods were used for the urban households, the rural households and the camps. For urban households, survey investigators observe and mark the location of households on a street map that does not contain socio-economic infrastructure, and the households are randomly selected. For rural households, previously mapped buildings are randomly selected using enumeration section maps, and households living in those buildings are interviewed; if there are no households inside, then the closest household is selected. For camps, survey investigators start from the centre of the camp and walk towards the outside in a different randomly selected paths. They number each household encountered in the way, and randomly select two households to interview. For all three types of sampling, when multiple households are found living in the same building or tent, a single household is randomly selected.
In connection with these data, it is necessary to bear in mind that the results of the survey remain relatively imprecise (CNSA, 2010a) . Indeed, the sampling was operated according to a census that was de facto made obsolete in the wake of the earthquake, given the population displacements entailed by the disaster. Moreover, some camps had at that point been set up but had not yet been registered by the IOM, especially in rural areas (Jacmel, Léogâne). On several sites, there were no lists available, so that local authorities were called upon to identify camps and then determine the number of households there. Finally, there was no gaining access to few areas which were out of bounds (remoteness or landslips caused by the earthquake) that may induce a small bias in the analysis.
The questionnaire examined food insecurity and the dynamics of poverty as well as the impact of displacements in non-directly affected areas. Food and non food emergency assistance allocation efficiency is also assessed in the wake of the earthquake.
(b) Recall bias
Data analysis does not incorporate sampling weights nor adjusts for clustering within households. Indeed, as the situation evolves rapidly, our analysis focuses on targeting and behaviors and, although households had been chosen randomly, does not present results fully representative of the population. One important issue is, however, to assess the recall bias due to distant answers from the earthquake. In the June (EFSA II) survey, households were interviewed on their situation in June and, retrospectively, on their situation in February and before the earthquake. In the February (EFSA I) survey, households were also interviewed retrospectively on their situation before the earthquake. Asset Index Density Before Earthquake Source: Own computations using February 2010 (EFSA I) and June 2010 (EFSA II) surveys. Notes: The sample is restricted to the households residing in the six strata that cover areas directly affected by the earthquake. Asset index weights are calculated using EFSA I pre-earthquake assets.
To compare the retrospective answers in both surveys, we have built an asset index, obtained from a multiple component analysis using pre-earthquake housing characteristics and household durable goods. This asset index is thus a proxy for household wealth. Weights are estimated with the February survey and are used to build asset index in both surveys. Figure 4 shows that pre-earthquake asset index distributions are very similar. So, recall bias might be small in the June survey.
(c) Assets
Based on the June survey, an asset index is calculated using a wider set of pre-earthquake dichotomous variables, namely some durable goods not declared in the February survey and access to basic utilities.
14 Table 2 (in Appendix) reports both weights and contributions to inertia. Weights have signs consistent with interpretation of the first component as an assetpoverty index. In directly affected areas, contribution to inertia of lighting appears to be particularly high (26.7%). Water source also contributes in a large extent to inertia (18.9%).
14 Note that all our results have been replicated using a more restrictive definition of the asset index for which water source, water filtration, lighting, type of toilet and tools/material were not included in the multiple correspondence analysis. Regression results (presented later) in particular were not very different when using this alternative asset index. What is more, results do not vary very much when using factor analysis instead of multiple correspondence analysis to build the index.
Having tools or material for fishery, agricultural production and handicraft contributes to 12.2% of the inertia explained by the first component of the analysis. 15 Other items contribute to less than 10% of inertia each.
Using retrospective data on assets from the June survey, Figure 5 presents the asset index distributions before the earthquake, in February and in June. Using this index, we can notice that the inequality of household wealth (as measured by the Gini coefficient) has decreased after the earthquake due to higher losses among the wealthiest. This is particularly true among households living in camps (Gini is 0.2446 before the earthquake and 0.1970 in February). Then, between
February and June, inequality of household wealth has increased-from 0.3267 to 0.3325 among non-camp households and from 0.1970 to 0.2183 among camp households. Asset Index Density, Camp Households Source: Own computations using June 2010 (EFSA II) survey. Notes: The sample is restricted to the households residing in the six strata that cover areas directly affected by the earthquake. Weights are calculated using pre-earthquake assets. Figure 6 presents the distribution of wealth losses in percentage of pre-earthquake wealth. The percentage of asset loss among households who lost assets is around 25%. This percentage does not seem to vary a lot according to pre-earthquake wealth quintile. 15 Note that households with tools/material (for fishery, agricultural production and handicraft) will be classified as poorer households (asset index weight equals -0.951). This is due to the fact that such asset variable is not well correlated with other asset indicators (e.g., private water, electricity for lighting, WC, oven, television, fan and so forth) that would classify them as richer. In this sense, the asset index can be described as the best regressed latent variable on the assets variables (or primary indicators) since no other explained variable is more informative (Asselin, 2009 Source: Own computations using June 2010 (EFSA II) surveys. Notes: The sample is restricted to the households residing in the six strata that cover areas directly affected by the earthquake. Asset index weights are calculated using pre-earthquake assets.
To go further in the evaluation of assets, we follow Moser and Felton (2007) and construct five categories of assets. The categories considered are: physical capital (divided into two categories: housing quality and household durables), financial / productive capital (income sources and productive durables), human capital (education), social capital (association participation) and agricultural capital. Using these categories, it is possible to evaluate physical capital, productive capital and agricultural capital before and after the earthquake. 16 Social and human capital can only be evaluated in June, but they can be considered as invariant over the period. Source: Own computations using June 2010 (EFSA II) surveys. Note: The sample is restricted to the households residing in the six strata that cover areas directly affected by the earthquake.
Figure 7 first shows that physical capital, productive capital and agricultural capital have decreased after the quake in the directly affected areas. Indeed, physical capital has decreased after the earthquake in February, and increased slightly between February and June, though not yet to the pre-earthquake level. Productive capital has decreased during both time intervals, while agricultural capital has also decreased after the earthquake and between February and June. Second, Figure 7 shows that the correlation between the asset index and other indexes is generally positive, except with the social capital index (no correlation appears). The correlation is negative with the agricultural asset index. Finally, we note that the correlation between the asset index and the durable goods index has decreased after the earthquake: the between quintiles gaps are lower in June than they were before the earthquake. Table 4 presents descriptive statistics for households living in directly affected areas. The food consumption score is calculated based on the number of different food groups consumed by the household, to represent diversity, and the number of times a week they are consumed.
(d) Directly affected areas
Notably, we observe that the average food consumption score is 55.79, with a standard deviation of 19.75. A majority of households is above the limit food consumption thresholds (the limit consumption threshold being 42 and the critical threshold being 26).
Table 4 also shows that, in June, 44% of the households in directly affected areas had received assistance and that 32% had received food assistance. 37% of the respondents' houses were partially or totally destroyed, making it impossible to live in them. 44% of the households slept in their homes, while 44% slept in a camp. 12% of the households had agricultural production as their main source of income, 37% had trade, 26% unqualified work, 17% professional work and 3% lived mostly out of transfers. Aid was received from both abroad (12%) and from within Haiti (18%). The sample is restricted to the households residing in the six strata that cover areas directly affected by the earthquake. See Table 16 for a complete description of variables in directly affected and non directly affected areas.
(e) Pre-earthquake conditions Table 5 presents summary statistics by quintile of pre-earthquake wealth. The poorest households lived mostly in the East of the directly affected area (Léogane, Gressier, Jacmel, Petit Goâve, Grand Goâve and Croix-des-Bouquets). They were mostly agricultural households: 66% of them were practicing agriculture, compared to only 5% among the wealthiest, who were mostly concentrated in Port-au-Prince or Pétionville. The poorest households lived in houses with no electricity and no toilets, and do not have access privately to water. They had no car and no oven for cooking. Only few of them had a TV or a fan. Most (66%) had tools or materials for production. Compared to other groups, they took more part in associations be they religious ones (28%) or not (19%) . In the population, very few people (around 1% to 2%) were part of cash and food for work programs. Participants represented only 0.8% among the poorest households. The poorest households derived their main source of income from agriculture production (38%), trade (30%) and unskilled work (20%). They received comparatively less aid from relatives or friends from Haiti (11%) or from abroad (14%) than the richest (resp. 29% and 23%). (f) Damages and losses due to the earthquake Table 6 presents households damages and losses by pre-earthquake wealth quintile.
Many households in the directly affected areas appear to have had their house damaged or destroyed (82.6% of all households). Concerning income sources, the richest households appear to have more experienced the death of one or more income earners (11.5%) compared to other groups (8.7% on average for all households). They have also experienced loss of savings more often. Compared to other households, the richest ones were more to lose: in February 2010, 86.5% experienced assets losses, compared to only 17.6% among the poorest. The main assets lost were a television, radio or fan among the richest; they consisted of a radio, cell phone and iron among the poorest. In June 2010, many of the richest households had recovered back to their pre-earthquake situation (16.0%), whereas the poorest households were more to lose. This feature of the dynamics of poverty may indicate the existence of a poverty trap: the poorest households continue losing assets even after the disaster, whereas the richest households manage to recover their assets. From these figures, what is important to know yet is how the richest households have recovered, whereas the poorest have not. Is it actually the case that assistance might not have been allocated in an equal and unbiased way? Or, were the richest households more able to cope with the disaster? The sample is restricted to the households residing in the six strata that cover areas directly affected by the earthquake. *Among households practicing agriculture before the earthquake. Table 7 presents some statistics on mortality and displacements. Overall, 12.4% of households declared having a member dead or missing as a consequence of the earthquake. 12.8% of households declared that at least one member of the household were displaced: this percentage is higher among the richest (14.8%) than among the poorest (8.4%). Among these households reporting at least one displaced member, the mean number is 2.8 people per household, with few variations according to household wealth. In June 2010, the majority of those people were still displaced. Source: Own computations using June 2010 (EFSA II) surveys. Notes: The sample is restricted to the households residing in the six strata that cover areas directly affected by the earthquake. *Displaced persons after the earthquake. Table 8 presents the characteristics of host households in the non-directly affected areas.
(g) Displaced people and host households
After the earthquake, the percentage of households who hosted displaced people is 24.5% among the poorer and 63.8% among the richer. The average number of people hosted is 3.2 on average and does not vary much according to household wealth. Most of them are adults (2.3 out of 3.2).
In June, about half of the hosted people were still living in host households. (h) Emergency assistance allocation Table 9 (in Appendix) shows the percentage of households receiving assistance. In directly affected areas, 43.9% of households benefited from assistance, with little variation according to wealth quintile, except for the poorest: only 38.2% of them received assistance. On the contrary, in non-directly affected areas, the percentage of households benefiting from assistance is higher among the poorest households (12.0%) than among the richest ones (3.1%). One factor that may explain the difference in assistance allocation between the richest and the poorest is the probability of experiencing an asset loss, which was higher for the richest than for the poorest households. However, although government and agencies may have compensated households according to their losses, they should have also targeted with priority the less wealthy households. Also, in the early weeks after the earthquake, assistance programs may have faced difficulties when it came to efficiently targeting households, or they may simply have chosen not to do so.
Regressions Results
In this section, we give the estimation results of the equations presented in section 3.
Table 10 (in Appendix) first provides estimates for the emergency assistance and food consumption score equations without other covariates than pre-earthquake asset index, assetlosses, post-disaster housing damage, location and participation in associations. Second, Table 11 (in Appendix) presents estimates when adding other covariates such as gender, age and education of the head of the household, the number of infants, children, youths, adults and elderly people in the household, the fact of living in a private housing or not, the fact of having agricultural practice or not, the main income source, and other covariates which correspond to typical household coping strategies: aids and transfers from other Haitians in Haiti or abroad, type of transfers, debts, savings and banking accounts. We also add among the covariates a reduced coping strategy score computed according to how frequently household members had to resort to survival strategies related to food consumption during the week before the survey.
(a) Emergency assistance equation
It is shown in Tables 10 and 11 that asset losses have no significant effects on receiving either general or food assistance. However, adding more covariates in Table 11 , the preearthquake assets index appears to have a statistically significant effect on food assistance and less so on general assistance. Destroyed housing has a significant and positive impact on getting general assistance, while it does not on getting food assistance. The place where households sleep appears to have a significant effect on assistance allocation. Sleeping in a camp does not appear to have a significant effect on getting food assistance (as it was the case according to the February survey). Furthermore, of the various association memberships, participation in agricultural organizations and participation in school committees have significant positive effects on receiving assistance, whereas participation in religious organizations has a small but significant negative effect. Only agricultural organization membership has a large and significant positive effect on food assistance.
Interestingly enough, assistance seemed not to be better targeted in June than it was in February: indeed, although households headed by higher educated people had lower access to post-earthquake assistance in June, female headed households had less access to general assistance and families with disabled people had less access to food assistance. Finally, the fact that associations may favour assistance allocation is an interesting result that should be considered further.
(b) Food consumption score equation
Tables 10 and 11 also show regression estimates for the impact of households' characteristics on food consumption score. Both types of assets appear to be positively correlated with food consumption score, whereas agricultural assets losses have a negative effect, adding or not other controls. Interestingly enough, asset losses no longer have a significant effect on food consumption score in the June survey, while it was significantly negative in the February survey.
Households thus seem to have been able to cope with the shock, some with their own means and others with the help of assistance programs.
Indeed, it is interesting to note that food assistance appears to have a positive effect on food consumption score in June, whereas it wasn't significant in February. So it appears that five months after the disaster, assistance programs may have partially succeeded in responding to the shock, whereas the effects of food assistance on food security was not perceptible a few weeks after the seism.
Beside this, aid from abroad, savings and bank accounts all have a strong positive effect on food consumption score, although they are likely capturing the effect of other unobserved variables.
(c) Joint estimates of both equations
There is a strong possibility that emergency assistance is actually endogeneous to food consumption score. Therefore, we try to use instrumental variables to estimate the probability of receiving assistance. Housing damage, location variables (i.e., where people sleep) and associations membership are potential instruments. However, when using multiple instruments in a single equation, it is not possible to reject the over-identification assumption with a standard Sargan test. Indeed, the instruments might be correlated with the error term in the food consumption score equation. Furthermore, it is not possible to reject the endogeneity of the assistance variable with a Hausman test when using any combination of instruments. So, this could also be an indication of the instrumental variables not being completely valid.
(d) Impact of displacements
Focusing on households in non-directly affected areas, Tables 12 and 13 (in Appendix) show the estimates of the impact of the presence of hosted/displaced people in the household on both emergency assistance and food consumption scores. We find no significant impact of this variable, neither on assistance nor on food consumption score. This is an important result since it proves that households seem to succeed in coping with this shock. Besides, food assistance appears to have no effect on household food consumption score in non-directly affected areas.
Female headed families have lower food consumption score, while agricultural producers are less food insecure.
Cash and Food-for-Work Programs
Before the earthquake, the labor market in Haiti was already a major issue. According to CNSA (2008) , in rural Haiti, half of the population was inactive (with a higher concentration in the North) and the dependency rate (i.e. the number of inactive persons over active ones) appears to be particularly high with about 103 inactive persons for 100 employed persons.
In response to these very restrictive conditions on the labor market, and in addition to food assistance programs, cash-for-work (CfW) programs provide immediate cash support to the unemployed. In general, CfW are short-term interventions (normally 2-3 months) which provide temporary employment in public projects (such as repairing roads, cleansing irrigation channels or re-building infrastructure) to the most vulnerable segments of the population or in areas directly affected by natural disasters. After the earthquake, CNSA (2010a) reported that many people interviewed in focus groups expressed a preference for activities where their skills and capabilities could be used, such as the cash and food-for-work (C/FfW) programs which allow people living in directly affected areas to keep their dignity and self-esteem.
(a) Main results
Tables 14a and 14b present descriptive statistics by pre-earthquake wealth. First, Tables present variables describing household vulnerability such as employment status, death of workers, housing damage and asset losses after the earthquake. Second, variables such as the household's main income source, participation in cash and food-for-work programs as well as the benefice derived from other transfers from relatives or friends are presented before and after the earthquake. Benefits from various assistance programs are presented in June.
Main income sources have been hit by the disaster: although the percentage of households for whom agriculture production is the main source of income has remained stable over the period, incomes from trade, unskilled and skilled works have dropped. Conversely, primary income from remittances and other income sources have logically become more prominent: in February, 22.8% of households declared these sources of income as their main one, whereas they were only 6.9% to do so before the earthquake. This percentage fell to 13.8% in June.
Furthermore, clear differences appear between the richest and the poorest: the structure of income sources has remained relatively stable among the poorest before and after the earthquake, whereas it was sharply modified among the richest due to the earthquake. This can be explained by the fact that income sources are less diversified among the poorest and only few of them benefit from money remittances.
When considering remittances received from relatives or friends, it is observed that, in June, 9.2% of the poorest households received remittances from Haiti, while they were 22.1% among the richest. Remittances from Haiti decreased over the period: from 14.1% before the quake among the poorest (resp. 14.5% received remittances from abroad) to 10.4% in February (resp. 10.4%) and 9.2% in June (resp. 8.4%). Among the richest, remittances from Haiti decreased from 29.1% to 23.4% in February and 22.1% in June, and remittances from abroad decreased from 34.4% before the quake, to 28.7% in February and 21.7% in June.
Participation in cash-for-work (CfW) programmes was reported by 1.2% of households before the earthquake (0.8% among the poorest and 0.4% among the richest), 4.3% in February (4.4% among the poorest and 4.1% among the richest) and 6.0% in June (5.6% among the poorest and 5.3% among the richest). Interestingly, CfW does not represent a primary source of income for households: only 0.9% of households declare it as their main source of income in June (0.4% among the poorest and 0.8% among the richest).
Unlike what was observed for CfW programs, the percentage of households benefiting from food-for-work (FfW) programs did not change drastically over the period (around 1% of the households benefited from FfW programs). Furthermore, in the same way as CfW programs, FfW programs did not appear to be particularly targeted at the poorest.
When comparing participation in programmes in non-directly affected areas, the targeting performance of C/FfW programs appears to be more efficient: indeed, the poorest benefited more from C/FfW programs than did the richest households. Nevertheless, the participation in such programs fell slightly over the period.
Hence, although disaster-related shocks (e.g., death of workers, loss of income sources, loss of remittances, etc.) have affected all quintiles, the poorest households should also be considered as the most vulnerable ones in the face of these changes (because of low diversification of income sources, less workers in the household, more agricultural and fewer skilled jobs, etc.). However, programs did not seem to benefit more the poorest households.
From these facts, it is possible to conclude that C/FfW programs after the earthquake are not well-targeted. These programs do not seem to benefit in priority the poorest households. The efficiency of these programs is, however, difficult to fully assess from these figures. Indeed, on the one hand, losses were often more sizeable among the wealthiest, so assistance programs may have also made up for them. Again, we can notice that non food insecure households are more numerous to have recovered from the pre-earthquake situation (4.8% of them) compared to food insecure households. On the other hand, C/FfW programs should have benefited the most unskilled people in order not to distort the good working order of the labor market. For instance, better paid public jobs may have replaced low paid private jobs in agriculture or elsewhere.
Available data, however, do not enable us to assess this possibility.
(b) Regressions results
Table 15a (in Appendix) first provides estimates for CfW and FfW programs participation without other covariates than pre-earthquake assets, asset losses and pre-earthquake participation to programs. Second, Table 15b (in Appendix) presents estimates when adding other covariates such as pre-earthquake agricultural assets, agricultural asset losses, the number of workers dead or missing (in directly affected areas), hosting displaced people (in non-directly affected areas), post-disaster housing damage (in directly affected areas), location and participation in associations. Third, Table 15c (in Appendix) provides estimates of the effects of other household characteristics such as marital status, gender, age and education of the head of the household, the fact of living in a private housing or not, the number of infants, children, youths, adults and elderly people in the household, the number of workers, the fact of having agricultural practice or not, and post-earthquake variables such as the main source of income and the fact of having savings or banking accounts.
As a result, estimates appear not to be affected by mutlicolinearity problems: indeed, estimates of the effects of pre-earthquake assets, asset losses and pre-earthquake participation to programs are not very different when adding or not other covariates in the regressions. What is more, pre-earthquake participation to programmes appears to be an important determinant of post-earthquake participation. This casts some doubt on the efficiency of targeting of C/FfW programs, particularly in areas where people were severely hit by the earthquake.
In directly affected areas, regressions are estimated separately for cash-for-work, foodfor-work and both considered jointly. It is shown in Tables 15a to 15c that both the preearthquake asset index and asset losses have no significant effects on participation in either CfW or FfW programs. Agricultural asset losses have a negative and significant impact on CfW participation (but not on FfW participation). This may be an indication that the most agrarian households participated less in CfW programs. Being married and living in a female-headed household have negative and significant impacts on CfW participation. Living in private housing and having savings before the earthquake both have positive and significant effects on CfW participation. In non-directly affected areas, none of these variables are significant. In these areas, participation in Tontine/Sol/Sabotay and the presence of breast-feeding women in the household have positive and significant impacts on CfW participation.
Determinants of FfW are different from CfW ones. In directly affected areas: other social associations, the number of adults between 18-60 and having a bank account have positive and significant effects on FfW participation. The number of workers has a negative and significant effect on FfW participation. In non-directly affected areas: the number of children displaced and hosted in the household, participation in unions or in agricultural associations have positive and significant impacts on FfW program participation.
Finally, even when considering CfW and FfW jointly, there is no significant impact of both the pre-earthquake assets index and assets losses. Therefore, it is clear that these programs are not specifically targeted at people who need it the most, because of their low level of subsistence or losses due to the earthquake.
Discussion
The survey used in this paper made an attempt to be representative of the population in the directly affected areas, and of certain non-directly affected areas. The 2003 census was de facto made obsolete in the wake of the earthquake. So, the sampling probabilities used to determine enumeration sections which were proportional to population size in the census were relatively imprecise. Moreover, the situation in Haiti evolved rapidly. Some camps had at that point been set up but had not yet been registered by the IOM. After a peak in mid-2010, the population in camps has decreased drastically. Many people have been displaced from one area to another. In a first time, people moved to escape the disaster area and, in a second time, they came back home.
Despite its lack of representativeness, the survey does, however, provide very useful information on the allocation of assistance programs after the earthquake. In particular, using asset index as a proxy for household wealth, we can firstly specify the dynamics of poverty after the earthquake. Second, it is possible to assess the targeting performance of assistance programs.
Previous results based on a similar survey in February, a few weeks after the earthquake, highlighted the limited ability of assistance programs to target households according to their preearthquake household wealth or asset losses after the quake. On the other hand, modelling the impact of various covariates on both assistance allocation and food consumption score, we find that the fact of being in a camp had at that time a sizeable effect on assistance, especially for food assistance. Hence, the emergency assistance principle appears to be connected with selfselection strategies since food-insecure people had little choice but to move to the camps in order to have access to food assistance. We also find that both the pre-earthquake asset index and asset losses have a significant impact on food consumption score, with asset losses making up for about half the effect of the pre-earthquake asset index, which demonstrates that households who enforced coping strategies have been able to buffer the impact of the shock. So, shortly after the earthquake, assistance programs allocation prove not to have been effective in targeting the most vulnerable people in the directly affected area. Five months after the earthquake, it appears that things had not really changed: although food assistance may have contributed to decrease the prevalence of food insecurity over the period, authorities still seemed unable to provide an efficient allocation of assistance programs. The location of households stands out as the main criterion that emerges from the regression analysis, yet this method of targeting is not sufficient: indeed, assistance also appeared to benefit less to families headed by women and less to households with disabled members, which is contradictory with an "optimal" targeting that would make those most vulnerable eligible for assistance in priority. In addition, participation in an association, such as agricultural organizations and school committees, appeared to favor the allocation of emergency assistance to households.
When focusing of cash and food-for-work programs, we find that these programs are not specifically targeted at people who are most in need, be it because of their low level of subsistence or because of earthquake-related losses. Pre-earthquake participation to programs appears to be an important determinant of post-earthquake participation. What is more, cash-forwork is very rarely declared as the main source of household income.
We can therefore consider that asset-poverty trends as observed during the five months following the earthquake, has little to do with the allocation of assistance programs. It seems that those households who have lost the most succeeded in recovering more rapidly from the shock, regardless of the effects of assistance, and probably more in line with coping strategies that are specific to households. This might be an expression of the remarkable capacity of resilience of the population in Haiti.
17 Yet, it is not possible to confirm the existence of poverty traps with available data.
17 Cf. World Bank (2007) . 
